Polymorphisms in telomere-associated genes, breast cancer susceptibility and prognosis.
Telomeres are essential structures for maintaining chromosomal stability and their length has been reported to correlate with cancer risk and clinical outcome. Single nucleotide polymorphisms (SNPs) in genes encoding telomere-associated proteins could affect telomere length and chromosomal stability by influencing gene expression or protein configuration in the telomeres. Here, we report the results of the first association study on genetic variation in telomere-associated genes and their effect on telomere length, breast cancer (BC) susceptibility and prognosis. We genotyped 14 potentially functional and most informative SNPs in nine telomere-associated genes (TERT, TEP1, TERF1, TERF2, TERF2IP, ACD, POT1, TNKS and TNKS2) in 782 incident BC cases and 1559 matched controls. Relative telomere length (RTL) varied statistically significantly between the genotypes of the SNPs rs446977 (TEP1, p=0.04), rs938886 (TEP1, p=0.04) and rs6990097 (TNKS, p=0.04). However, none of them was associated with BC susceptibility and only rs6990097 correlated with regional lymph node metastasis (odds ratio (OR) 1.38, 95% confidence interval (CI) 1.08-1.77). The strongest association with BC susceptibility was observed for rs3785074 (TERF2, OR 0.51, 95% CI 0.31-0.83) and rs10509637 (TNKS2, OR 1.33, 95% CI 1.08-1.62). Haplotype and diplotype analysis confirmed the association of the TNKS2 gene with BC susceptibility. rs3785074 (TERF2) was additionally associated with histologic grade (OR 1.44, 95% CI 1.08-1.92) and negative oestrogen receptor status (OR 2.93, 95% CI 1.13-7.58). None of the SNPs showed a significant correlation with survival of the breast cancer patients. With these results, none of the SNPs represents any valuable prognostic marker for BC.